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ABSTRACT 

An achievement study by Summers and Wolfe ^ published 
in 1975^ is analyzed in this p^per. The data set used .in the study 
(three samples' of students from 103 elementary, ^2 junior hdgh 
schools and 5 senior high schools) is described. Prior achievement 
research is , outlined /is it perta^ins to the Summers and Wolfe study. 
The main conclusions of the study listed are: (1) a student's 
motivation affects his or her learning; (2) instructors with 3 to 9 
years of experience are particularly effective, but those having more 
than 10 years of experience reduce the rate of learning in 
mathematics; (3) "Head Start" participation does not improve a 
child's achievement growth by the latter half of elementary school; 
(^) elementary school stud^ents who^test at grade level or lower 
perform better wh^n^ they are with more high achieving students; and 
(5) bl^ck students perform better in smaller elementary schools and 
in junior high schools with larger black populations. Methodological 
errors in the study are pointed out^ as are inconsist'encies between 
tables and te^fct^ in an effort to dispel any misinterpretations of 
what is;^,gene^ally considered to be an influential piece of 
educational research. (Author/WI) 
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In February of 1975, the Federal Reserve Bank of Phila- 
delf)hia published in its Business-Review a study by Sum- 
mers and Wohfe (1975)', of achievehVent in the Philadelphia 
.school system.' Although Summers^nd Wolfe have used 
the same'data'set as the basis for other articles,' we wish to 
foL^us our Attention on the Business Revfe^w siudy and on a 
companion ttchnical paper presented at the 1974 winter 
meetings of the Econometric Society.,' . V!. 

Our review of these papers begins with a description of 
the data set. Following this is a brief discussion of the 
educational production function literature, which places 
Summers and Wolfe's research in a broader context. Our 
review continues with a critique of the authors' methodol- 
ogy and concludes with a discussion of some inconsisten- 
cies between the texts of the two papers and the regr^on 
results. ^" 

fconfinrtcd on fia^e S) 



Peler R. Moock is Associate PrtifcssoTOf Economics and Education al 
Tcachcns College, Columbia University, and coauthor of a forthcoming 
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Moock, 1978). David Rhodes is President of the School of Visual Arts in 
New York City and is a candidate for the Ph.D. degree in economics and 
education at Teachers College. The authors wish to thank William 
Oarner, Victor Levine, and students in the Teachers College Seminar in 
the Economics of tiducation for their comments on earlier versions of this 
review, 
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i onttnucii (roni paj^c I 



I. I he Data Set ♦ 

I lic data set consists of tlircc samples ot students ironi 
103 elementary schools. 42 junior high schools, and 5 
seiiior high schools in the IMiiladelphia pul)lic school 
system. Tije ciementary and junior high samples were ran- 
domly choHei); whereas the senior high sample was chosen 
toensur^e a sufficiently high proportion ol low incoii^e and 
"^i^Iack sl^udents. l-or each student, in the study a two- or 
threc-ycar schoof history was prepared. In addition to 
measures of achievement at the beginning and end ol Iliis 
period, data are available on a student's individual and 
/ family background and on the teacher and school re- 
sources to which tKe student was exposed during this 
period, . , 

Unlike many ^thofi^^icationa! proc^iction function 
studies, this one by Suniiticrs and Wolfe{loes not use data 
aggregated at the school or district level. Instead, all the 
variables are measured at the level of the studenu thcstu- 
Ucnt/s own home, own classroom, or own school, which - 
eOer is appropriate. l-uYthermore, in our opinion, Rum- 
mers and Wolfe have made a signiticani contribution io 
the educational^ production function literature by not 
assuming tfiat the effects of particular school inputs are the 
same for students who ditTer by race, income, or initial 
achievement. Although some studies have allowed for the 
possibility of interaction between school inputs and a stu- 
dent's race or socioeconomic status, usually by partition- 
ing the studen] population by one or both of these factors, 
the study by Summers and Wolfe provides one of the most 
interesting discussions of and explicit tests for interactions 
among these variables. Clearly, this kind of research holds 
promise for the future, 

11. The Relation to Prior Research^ ■. 

Although some isolated examples of empirical studies 
aimed at identifying the dcicrminani.s of {^tudeat achieve^ 
mcnt appeared prior to 1966.' the major impetus for this 
genre of research was the publication in that year of the 
U.S. Office of Education stj|dy. Equality of Educational 
Opportunity, better known, ^s. ^Thc Coleman Report " 
(Coleman ct al.,»1966). Thus, rhost of the input-output 
research in education has occurred in the past decade. A 
problem, characteristic of most input-output research is the 
paucity of theory underlying the empirical analysis. Partly 
because the goals of education arc elusive and partly 
because the process whereby any one of these goals is ' 
achieved certainly involves a very complex p^ltern of in- 
dividual, family, and school contributions, the under- ' 
standing of this process by educational researchers is not 
very advanced. In the absence of clear, ' theoretical 
guidelines, current researchers of "educational produc- 
tion" must try many alternative specifications of the' rela- ^ 
tionship between educational inputs and achieveriient, un- 
til they find ones that seem to "fit the data." In nO sense 
are they testing hypothtJi>Ts; they are generating 
hypotheses, which could be ^ tested later in replication 
studies, " . 

Morever, because the data for these sf^iisg^e obtained 
'from school settings in which the assignment ofAstudents to 
particular schools, and to particular classrooW^ithin 
schools, reflects economic circumstances (e.g., students 
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normally attend local schools), pedagogical considerations 
(e.gv, in many schools students arc "tracked" accortiinglo 
earlier achievement levels), and political decisions (e.g,. 
funds arc allocated according to politically determined 
criteria), it is difficult for researchers to distinguish causal 
relationships from others in which "inputs" serve as. prox- 
ies for factors not included in the estimating equations. In 
experii|iental research, subjects are assigned randomly to 
different treatments. In education, however, explicit ex- 
periments are seldom tolerated, for political and ethical 
reasons, and researchers must try to untangle the effects of 
the many differences that occur "naturally" among stu- 
dents. A variable which does not affect achieveiiient, l)ut 
which liappens to be correlated with the true cause(s) of 
achievement not in the analysis, will be correlated with 
achievement, and this statistical relationship can easily he 
misinterpreted as cau>>al. Researchers using nonexperimen- 
tal data should be very sensitive to the danger of misinter- 
preting tht^>s(a(istical effects of proxy variables, Especially 
in the Absence of ex apl^? hypotheses. 

Although if asked the, question directly, Sunmiers and 
Wolte would certainly agree that no causal relationships 

^are "proved" in their study, still nowhere in the' body of 
the Business Review article;:.^wJiieh was prepared for wide 
distribution,' do t^iey offer the appropriate caveiits to the 

■ reader.:^ Inslead. t'hey relate their conclusions, usually 
witho^Jjqualification: ^ 

.-1 A;*stXr^ntVs motiv;itit)n affects his or her learning 
[1975VT(1. , ^ 

. Instructors with tPlfee to nine years of experience are 
y particularly effective. buMhose having more than ten 
^. / ,'ytfars actually reduce the rate^of learning mathematics 
^11975: J4). , . 

Headstrfrt participation does not improve a child's 
achievement growth by the latter half of elementary 
school [1975:14]. . 

Elementary school^ students in ^he sample who test at 
grade level or lower perform distinctly better when 
they are with more high-achieving students. Students 
performing above their grade level are not particularlv'^ 
affected [1975: 17]. 

Black students perform better in smaller elementary 
schools^d in junior highs with larger Black popula- 
tions [1975: 19]. . . 

In the Business Review article, only in an appendix that 
explains regression coefficients and their standards errors, 
do .fht authors state, afceit indirectly, that they have 
"^jn'fd the data." that they discuss only their final, "best 
fit'' tesults, and that their conclusions should be regarded 
as highly tentative: 

Strictly speaking, this [declaring a coefjicient "statis- 
tically significant'*] only applies to one testing of a 
hypothesized relationship. Since we engaged in exten- 
sive empirical testing and refining of these relation- 
ships, we do not use these results rigidly, but use them 
only as general indicators of statistical significance 
[1975:23]. ' 

O 



In llic P>74 paper ami in a miMi! article in tlic ArncriiuN 
I'conomn- Rcvu'w Siininicrs anil WdHV (h>77) atlinit more 
clearly ihe exienl it) which hypotheses are iisctl to support 
data and iioi vice versa: 

rile tiala liave heen niineil, ot course. One Maris with 
so lew hypotheses convincingly turned up h\ theory 
that classical hypothesis testing is in this application 
sterile. Ihe data are there to be looked at lor what 
they can rtveal. 

I he standard tests ot signilicance provide guidance of 
only a very eriide st>rt — hence, t.hc usual asterisks are 
missing from the ^slatisties in the tables (1977: 642|. 

Sunuiiers antl Wolfe are iputc correct in Cjualitying their 
results in this way, but in restricting these comments (o 
their academic puhlications aiul omitting them from the 
ptipular version of their study ^ they have chosen not to 
warn the audience more vulnerable to statistical deception. 
Such warnings are clearly appropriate to guard against the 
unwarranted use of preliminary research findings for 
policy purpi)ses. 

111. Methodological Considerations 

In addition to stating their ciMiciusions in terms that we 
feel are tt>o strong. Summers and W olfe may havevonmiit- 
ted certain methodological errors. Ivvt). methodological 
issues are tliseusscd l)elow, VVc may assume tfiat crilicisni 
along these lines was anticipated by the authors them- 
selves, since they discuss bot!i of these issues in t)ne or 
more t>f their published papers. We are surprised, hovv- 
evrr, to find very tew modifications of their analysis he- 
i^ween the tirst publicat ion { 1 974) and the latest (1977). 

,4. Only CurrerU'Ycar^ Fcachvr Infornwdon Included in 
the h\sfinia(irri^ hquadons 

I'or each of the three agc-dcfincd samples, the authors 
attempt to explain vapiance in achieven^ent gains t)f stu- 
dents over a two- or three-year period. Yet the measures of 
inpu,ts relating to the teachers of individual s{udcnts,arc for 
the final year only of the two- or three-year period. This 
point is made explicitly in neither the Business Review 
article nor in its companion paper, although it is ^ 
acknowledged in a more recent article, in footiu>tc that 
contains an ex post justification for the exclusion of earlier 
teacher data (1977: 644, fn. 13). 

Surely, there arc no theoretical grounds for asserting 
that what a student learns, say, between 1976 and 1978 
depends on the qualities of his or her 1977*78 tcachcr(s) 
but not on the qualities of his or her 1976-77 tcachcr(.s). 
Moreover, the procedure used by Summers and Wolfe flics 
in the face of one of their own repeated claims tor di.stinc- 
tion, vis-a-vis most other .studies of educational produc- 
tion: 

A two- or three-year school history was compiled fc^r 
each student, which was then matched with data on 
school- wide resources of the school he or she attend- \ 
cd. with his or her family income..., and with diita on 
his or her individual teachers. Wc were able, there- 
fore, to. ..look at pupils MngitudiriaHy...[l 974: 3-4]. 

On the contrar\. in the statistical analysis qjiIv school 
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cMu'ollnient , library facilities, disruptive inciilents. student 
botly characteristics, and a student's altendance behavior 
are averaged over the two- or three-year period. All the re- 
maining independent variables reflect the final \ear only. 
Although I'amily income (and most school characteristics) 
tenti not to change nuicli over time, and estimates lor dif- 
fereiu years will be highly correlated, a student's teachers 
may look very difterent Irotn one year to the next. Sum 
niers ami Wolfe are incorrect in implying that such dif- 
ferences are incorporated into their analysis. 

, H. Use oj a ( ^hani^e Score as (he Pe/n'ncfcnf I unahlv 

The second issue to be discussed in this section of our 
review is Summers and Wolfe's choice of dependent 
variable. Tor each of the three samples. Summers and 
Wolfe's output measure is the student's score on some 
cognitive achievement test minus his or her sc(M' an lu- 
same test three (or, in the case of the eight h-grad; ami^!. 
two) years earlier. Educational researchers uc warned 
against using change scores in a well-known ^ :n 
Oonbacb and F-"urby (1970), and Summers a:.' 
seem aware of sc)me of the problems that could he ui- 
volved: 

This formulation, it has d)ecn argued, is crronctHis ■ 
l)ecause the difterenees between initial and fitvil scores 
regress tt) the mean — that is, because tests have ran- 
dom error, there will tend to l)c a negative correlation 
between initial score and change in achievement. The 
concern is, t>f course, that if initial achievement is 
omitted trom the right-hand side, the estimates ol ajl 
the coefticj^ents of variables correlated with initial 
:1cliicvemenv will be biased [1977: 641, fn. SI 

Summers and^WoIfc argue, however, that. Uieu residts arc 
generally not bia^.d: 

. ..when the regressions were run v\*ith and without the 
initial scores, with two except ions., .the variables 
which were significant did not lose significance, and 
the changes in the coefficients were, with the two ex- 
ceptions, not large enough to alter any of the broad 
conclusions drawn from the study [1974: 5). 

When the output of an educational production study is 
defined as the gain in student achievement, there is no 
happy solution to the problems that arise. On the one 
hand, the omission of initial achievement from the right- 
hand side of the equation can bias the least-squares 
estimators. On the other hand, while there may be 
statistical justification for including initial achievement on 
the right-hand side, and Summers and Wolfe do so to 
rhcasurc the extent of the bias when they omit initial 
achicvem(hit, there is little theoretical justification for 
treating the initial .score as a predicator of the change in 
.scores. ^ 

There is, however, a simple and relatively problcm-ft[ce 
alternative. This is to make final achievement the depen- 
dent variable and to retain initial achievement as one of the 
independent vajiables. Then, the estimators are unbiased, 
and the regression coefficient *ahy other input (say, 
teacher experience) has a straigtitforward interpretation. It 
is the/ej^pcctcd increment in output (final achievement) at- , 
tributable to an additional unit of the inpu( (one year of 
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teacher experience) eonlri)Iling for the sliulcntN initi;i! 
achievement level/ AIlhoiii»h Siiiiiiiiers ami VVolle claim in 
their latest piibhcalitm that tiiis lorniiiiiuion is "less 
satisfactory." tlicy utter no sul)stantivq instiricatit>n for 
this chum (r>77: 641). 



IV. Inconsistencies bclwecn l uhlcs tind IVxl 

All of our criticisms to this point may be controversial in 
that they reflect, \o sonic extent, our idiosyncratic opinion 
as to what constitutes sound research or adequate discre- 
tion. There are. however, more serious problems to be 
found in Summers and Wolfe's research. In several in- 
stances, their discussion tails to reflect the results pre- 
sented in their own statistical tables/ lo see these tables, 
which were not included in the Busines /^('v/Vu'.articlc, the 
reader is referred to the paper that Summers and Wolfe 
presented at the meetings of the Fconometric Society 
(1974:33-68)." 

The inctnisislencies between tables and text are of two 
kinds. There are errors of omission, l or example, al- 
though the number of latenesses appears in the best fit 
regression tables, the direction of the effect is not as one 
would reasonably predict. This unhappy result is not men- 
tioned by Summers and Wolfe in either of the texts re- 
viewed here, in addition to errors of omission, we find 
several errors of commission, i.e., statements by Sum- 
mers and Wolfe that obscure or quite simply invert other 
unhappy results. We present tfirce of these by way of 
example. 



/I. Disruptive Incidents— Sixth Grade 

In^ablc D-l of Summers and Wolfe's paper (1974: 40). 
we find an estimate of the effect of disruptive incidents on 
the change in a sixth-grade student's achievement. The 
relevant portion of the regression equation (rows 26 and 
27) is reproduced here as follows:'* 

. Xo - 1.93X, .()5X,\: + , , , , 
(4.04) (- 3,36) 

where X„ = student's sixth-grade composite score minus 
third-grade composite score,"' X., = 20.3, 

X, = annual njjmber of disruptive incidents in 
school, X, = 2.89, SD, - 2,31 

X: = student's third-grade composite score. X. 
32.1.SD.- = 9,7.. ^ 

From this equation, wc sec that tl;ic estimated effect of 
disruptive incidents on a student's achievement growth is a 
function of the student 's earlier achievement leveh 



9Xo 

dx, 



1^93-0.5X:. 



This implies that the effect of disruptive incidents is 
positive, at least for many students." The critical score on 
the initial achievement test (the scoreat which the effect of 
disruptive incidents turns from positive to negative) is 



38.6. or six and one half months alxnc the sami>le iiican: 
L93 .()5X; 0. 

OA I 

\: 3H.6. 

In other words, fcu" students whose initial sctMc is 
smaller than 38.6. disruptive incidents are associated with 
i^rcafer, not smaller, achievement growth. Only the high- 
est achievers (fewer than half the samjile) appear to be af- 
fectcil negathr'cly by disruptive incidents. In view j>f this 
finding, we are pu//led by Summers and Wolfe's conten- 
tion: 

In elementary, junior high, and senior high schools, a 
greater occurrence of harsh incidents lowers the 
achievement growth of high-achievers significantly, 
but low achievers are attected niucli less. School 
policies which help reduce the mniibcr of serious in-. 
' cidents, Mien, will improve the learning of testable 
skills of middle- and high-achieving students [1975; 
18), 

Not only are these statements inconsistent with the results 
for elementary school students, the variable (number of 
disruptive incidents) does not even appear in the best fit 
equation for senior high students (Summers and Wolfe, 
1974:48). 

Only recently have Summers and Wolfe set the record 
straight although, in doing so, they do not retract explicitly 
their earlier, misleading statements; 

Finally what is one to say about the finding. that for 
students who are at or below grade level, more 
Disruptive Incidents., .are associated with greater 
achievement growth? It is only for those well above 
grade level that we found the expected negative effect. 
This may well be a case where very different results 
would be obtained if the data were available on a 
classroom-specific basis. If disruptive, incidents only 
broke out in classrooms where achievement growth 
barely occurred, then spreading the impact among all 
classes may have produced this anomalous effect. In 
any case, it vNjptild seem a bit premature to engage in a 
policy of encouraging disruptive incidents to increase 
learning! [1977: 647] 

B. G our man Rating — Eighth Grade 

In Table D-2, rows II and 12 (Summers and Wolfe 
1974:44), we find a regression estimate of the effect on 
achievement growlh of the Gourman rating of the under- 
graduate institution attended by a student's social studies ' 
teacher: 



Xo - 



V 

where Xo 



( 



.03X, ^ 
- 1.63) 



.0006X,Xj. 
(1-73) 



student Vsjcighth-grade composite score minus 
sixth-grade composite score,'- Xo = 11.7, 

= eighth-grade social studies teacher's 
undergraduate college, Gourman rating, 
X, - 415.84, SD,. = . 61.27 

- student^s sixth-grade composite score, X: ~ 
53.2, SD: - 13.3. 



Jfir coiitvi tiitrrpicMali(^n o\ ilir regression resiilis is 
similar to ihal foi disriiiiiivc iiKiilcnls in tlu' sixth ^»ratk'. 
Once av.ain. tUv c\ \\\ i o\ I he pai licular ii)|nit ilitTcis 
pciKling on ilir s(mlcnl\ earlier achievcnierK levrl. In this 
ease, llie slatisiieal el led ot tlu* feaeher's Cioiirniaii rating* 
is positive for siuclcnts who aehievet! an initial sctMc ol 
or heller (al)oiil 52 pcreerit ol the sample), hnt it is nej.»ative" 
for ihose vviio aehiev I'cl at hnv ur levels. 

Here again, we suhniit (hat Summeis anil WolleX puh 
lished remarks are misleading, a( hesi. •'In Junioi high 
sehooi. having allended seliools witli higher (iourman 
ralings seem tt^ mailer very little in ihe teaehing of i-nglish 
or malhematies. Ihey eoneliule. apparently heeause the 
Crourman ratings tor these two teachers do not appear in 
their final, best fit etiualioii. **hiit it helps in the teaching 

o\ social science especially lor InL'h-ahilily stiuients" 

(1*^)75:14). On the conirary, il a iii,.*iier CKnirman rating 
helps at ail. according to their results it is on/v lor high- 
ability students. 

Moret)fter. even if we helieveil this result to be (rue. we 
should l^e reluciant to accept (he apparent policy implica- 
tion wTfliout first carefully examining the possible impact 
on the full range of educational outcomes, not just one 
aspect of cognilive achievement. Summers and Wolfe seem 
less cautious. Ihcy coiichide. '*Net output may he in- 
creaseil by targeting . . . higher-ratetl college baekgrmuui 
to the appropriate students'' (1975:14). Do Summers and 
Wolfe mean, lo tell school .administrators that teachers 
from lower-rated colleges should be assigned to the lovser- 
achieving sludentsfin a school or district'^ In making this 
recommendajion. they ignore the affective outcomes tif 
-education. In addition, the recommendation is based on 
results that are statistically significant only for the very 
dullest and for the very brightest of students in their sam- 
ple; for the majoriiy, the relationship between achievenieru 
and ( Iourman raiing is not significant (see Table D-2. 
1974:47). Recomhiending such a policy on. the basis of 
nonexperimental data wt>uld seem rash, even if ihe rela- 
tionship observed were statistically significant. To make 
this recommendation based on nonsignificant results seems 
foolhardy. 

C\ C/as\s Size — Twelfth Cirade 



sample, tlie ecpiation iiulicates that (lie effect is posiiive foi 
a student whose ninth gjade score was greater than 28.25 . 
l ot the sample on which this equation is based. a[)[)io\ 
imately .^0 pereent fall into this relatively high achieving 
group. Moreover, tlie tjjst of significance iiulicales (see 
1974:*^()) that only the posit ive effect of class si/e lot lugli 
achie\ing stiulents is signifieamiy different from zero. 

Oiu* nnist cpicstion. therefore. Summeis and Wolfe's 
asset lion (hat studetus in smaller classes progress at a 
fiighei late regardless o\' al>ility. "Senioi high F nglish 
classes that did not exceed 26 IkkI the highest leai iiiiig rates 
(for stutlents of any ability dcscrilKnl by tlie sample); low 
ability students iKMietiiccl nu^st from smaller classes" 
(1975:12). The s|)ecification of 26 students as tjhe cruical 
class si/e seems to be a mm setjuitur. It does not follow 
from (he regression resuhs. Mtu cover, in (his sentenee 
Siunmers and Wc)lfe have changed the unit of analysis 
from the individual student to the class of students, bin 
ally, as already shown, their regressitm resiilts do not in 
dicate a negative relationship hetween class si/e and stu- 
dent achievement growth exci'pt lor students with low 
levels of initial achievement, and these siuderUs the 
relationship is not statistic;iliy .significant . 

( oncludin^ Remarks 

The study by Summers and WcWfe of achievenKiit in (he 
Philadelphia public schotil system has attracted consider- 
able attenlUm. much of it deserved. We too applaud the 
detailed data set used in the analysis of educational pro- 
duetit)n and the attention given to possible interactions be- 
tween school inputs and student baekgroinid. 

Because the study by Summers and Wolfe is widely 
knt)W'n and considered seriously by both schc^lars and 
educational policy makers, we believe that it is incumbent 
upon others engaged in this. type of research to examine it 
for Haws and to guard a^inst misinterpretations of the 
kind that could lead to inappropriate policy. We suspect 
that Sununers and Wolfe, in reporting their research, may 
have exaggerated some findings and misinterpreted others. 
We have tried,- in this review, to conmuinicate our suspi- 
cions. 



In Table rows 12 and 13 (Summers and Wolfe 

1974:48). we find a regression estimate of the effect of 
class si/e -on the change in a student*> reading scores 
betv^cen the tiinlh and lAvelfth grades: 

Xn IJ3X, + .04X,X:+ . . \ 
(-2.23) (4.11) 

where X,, student's iwelth-grade reading score minus 
ni trih -grade reading score. " Xn 2.26. 

X = number of pupils in English class. X, = 24.68. 
SD, 2.52, 

* X. student's ninth-grade reading .score. X:--22.'93. 

SD:-2K42; 

Once again, the effcet of an input depends on a .student's 
earlier achievement levcf. In this case, altfiough the effect 
•of an additional student in class is negative for most of the 
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in ihc !RCD Bulletin, Volume XI (.Summer 1976). Copies' ot the 
IRCD Bulleiin arc available from (lie Insiiiuie for Urban and - 
Minoriiy Educaiion ai $1 .OOcach. 

2. .See Summers , and Wolfe. *'ln(radisi rid Disiribulion of Scliool in- 
puts 10 ific Disadvamaged: Evidence fo^ihe C'ouris" (1976) and *'Do * 
Schools Make a Difference?" ( 1 977). These ariiclcs are not stressed 
in ihc discussion ihai follows, rhe firsi because it deals with a 
somcwhai different lopic, and ihc second becafise it concern rates on 
vinly one of Summers and Wolfe's llirce Philadelphia samples (see 
below). 

}. ["he technical paper, entiiled "t-i^ualiiy of l-ducaiitn>al Opportunity 
Quantified: A Production l unc\ion .Approach,*' is available on 
PRIC^ microfiche/hl) 107 736. 

4. See, for e\aniple, the study by Molloti^opf and'Mclville (1956). 

5 . Copies of the Business Rcvicvi' article are available at ni> charge frotu" 
the Public Infortnation Depart me tit of tlic Pedcral Reserve Hank, • 
Philadelphia, Pa. 19105. 

6. Pqr examples of researchers who use this procedure. sec^Hanushek 
(l972:U-52), Murnatie (1975), and Winkler (1975). Another pro- 

^cediire. essentially equivalent to this vuie. involves two regression 

11 



"''I' III tin.il ,iJii( \(iiu'iii n'|M(",M'(! •» \\a\ ,hlii 

inciil. .iiuJ {\u icsuln.il i^\ lliis icMfs.inn III,,- Jiltiioiui' hcluiri) ,i 
•.imlrni'-. ,.hs,t\ctl lin.il hii'\ iiiiriu |.rrilKlci| hii.il .ulni'\r 

-•mrni) r. i cv t cnmvI <iii iMhri iiipiiis lii (In- mmxiiI \v , ihr trn.-. 

■ ' <«'*'ni^ ifMl toi , <,.is. iiMv liri rxpcrn'iiu' nii Im- iiiii't |»i cicJ .r, ihr 

> l»lllt|f>H(|,,|, ,»f .1,1 .Uhlilinil.il KCA\ Ol Ic.U lui IA|M-Ih'[h( h. .1 M,l 

'I' mC, hn.il .1 JiK'M'niciii. net ,,1 iIkh poiiioif ol* lin.il liuM-mciii 

ill. It Ins lucil l-\pl.l|tU-ll l>S llllll.ll .It llU'VCIIli'llI 

It I .. "I ^ iMiiNC. poNsil'Ir ih.ii llif inici |t[ri.ilh>M'. .Mr * nncu .iinlllir 
i.il'lr- .lit- \M(.Mi'. I (■ . .niii.im Jsiu.ri.iphk.il (iiois Alihouvli 

Mlll'lK .UVOnilf t.H s.Utlr i.r Ihr IIU . U I s I s Ic Ik U". . ll srflllN tllipLlilMhIc 

ih.ii ii K (Mill! .Ki (Mint toi .ill ol rlu iii 

I ^» u-|HMi. (Ins p.ifuM IS .iv.iil.ihlr on IKK mu mlu he I | > III ' Mo 
ItriUMlli h iri'H'ssjnd toi-tltuoiii. ihf rsLUisirv i-. PcpiHicJ. m 



p.iUMlljfscs III ilcfiiiiiip ihc v.iri.ihlos. we .iP.o upi.ii tin- nicins .itui 

^'-i'*' Ml ions. KMhr ('Men I (h.n iIk-.c drsi npim M.iti ,iu «, h.i\f 

hi'cM Mipplii-il In Siiinnu'i .iiul \\ oltc 
m I lit' M UK's .III' fvpn-.scil III fM.ulc cdun .ili-ni iinil-., .mil ihc irsi r. i he 

l<»U.| It.iM, Skills I I'M 

I I < Kmi I \ , \vf nsin^. i|ic ici in "clfc^ r* ni .i piui K sl.iii ,iu .|| sntsc 

<tlMII \l\ posihM' .is.oi l.llioil VMlll .U l|U\(]|liMl lMO\Mh. I |U' |||||uh(M 

iliM iilMisc nil idcnis icit hu .i honl \v,miM sn ni h. he sri\ nn- 

■'^ P'o^s'loi '.oinr (Mtnticil iiipni iiiio ihc <(hi v .n lon.i I pn.diiuinn 
turiilion, pofi.lps Imi iIk- i Iu»i oitvh iiis s of ihr svlio,.|", .ulnnnisH .i 
In c si.it I - 
i; Sff iiiHr 10 

I 1 I Ik- nu's ri.iliori.il pciv (Milili- r.lnl^nl^^. -iiiJ llir li'si is riilu t llir 
C .ililoi iiM Apiiimir I,- t Ol I Ik- ( oinprrhi-iisisr | est ol M.isu Sk tIK 



RI I I Rl N( I S 



Hrulgc. K.(i.. C. M. Imld, ;iiul V.R Moock, /'hv Drwrmrnants 
<\t fulucudotial Oufiomcs: /'fw Impact of faffulu's. f\rr\, 
ivachers atui Schools'. ( iinihr uIvh*. Mass,: Balliii^iM Vuh 
Iishin^ ( ■(>., 197K. 

Coleman, J.S., ci al. /'(/udlify of fulmafiofuil ( ypportutiitw 
Wasfiiii^lon. D C . : U S. ( iov criiincni Pnni in>.> ( )t t icl-. I %6. 

C ronbach. I J., aiul I . \ u\h\. ''Mow Shniiki \Vc VU-asurc 
'C^hangc' -Or SfioulJ \Vc'.'" f\sych()l()\:ical HuUctin 74 
( l*^7()):68-8(). 

Hariushck. \ . f-dncunon and Race: Ari Analvsis of the i'duca- 
nonal Pr(f(luciiort f*r<ncys. I cxin^ion, Mass.: I <;\in^iL)n 
HdOks, 1972. 

Mollcnkopf. W.Ci.. and S.I). McKillc. '\A Siiidy of Sccorulary 

ScluKil C^harailcri^tics as Related Id I cm Stores." F*rinceloii. 

N..I . : f-ducalional Tesiing Scrv iee, J'>.*^6. 
Murnaiie, R.,I. fhc Itnpaa of School Resources on the Icurn- 

tnii of Inn- r V7r i'hildren. Canibridtie. Mass.: [^allin^er 

f'uhlis|iin^ C u. 1975. 



Siiiniiicrs. A.A.. and IM . Wolte. "lujiiality oT I'ducalional ( )|>- 
poriuniiy Quarjlitied: A, PriKliiefion I unction A[>proaeh." 
I'af>er presented a( ihc I c onoriietrie Soeiciv Winter Meelin>^, 
IWin(>er 27 .M). 1974, Available on TRIC nuciotiche' 
107 1M^. 

. '* Which School Resources Help f cariniiK: l-tti- 
cicncy and [-(pniy in Philadelphia f'lihlic Schools." Husiness 
Review ol ihe Federal Reserve Hank, lebruarv, 1975. Re 
printed in IRCD Hulleitn I I (Suniriier I97(i). 

. 'Mniradislriel f)istribulion ot Sefiool Ijipuls to ific 
Disadvania^ied: I-Aidence (or the C\>url.s." Journal for 
fiunuin Resources 1 1 (1976): 328-42. 

. "Do Schools Make ^i^DifterenceV' American 
lu onomic Review 67 ( 1 977):6.^9-52. 

Winkler. D.R. " luUicalional Achievement and School Peer 
(iroup (\)nipo,silion 
(1975); 189-204. « 



Journal of Human Resources 10 



IR( l)Bri I KIIN I 

l!dmuhd \V\ Ciordon, Kdilor 

Teachers C ollege, ( Ohiinhia University 
40 

525 West 1201 h Street 

New York. New York 10027 

\t>liinic XIII, Niiinhcr 3 



ERIC 



